BACKGROUND: The Pro Children Eating Habits Questionnaire has been evaluated as a valid and reliable tool in Europe to measure determinants of fruit and vegetable intake for children; however, it has not been validation for United States populations. The purpose of this study was to (1) assess the reliability and discrimination validity of fruit and vegetable correlates for the Pro Children Eating Habits Questionnaire; (2) investigate the predictive validity of determinants of fruit and vegetable consumption for multi-ethnic elementary school children; and, (3) to assess the association of social determinants with fruit and vegetable consumption. METHODS: One hundred and thirty elementary school students from the 3 rd and 5 th grades completed this cross-sectional
BACKGROUND
The Dietary Guidelines for Americans, 2010 recommends children over 2 years of age increase their intake of fruits and vegetables. 1 Despite the fact that fruits and vegetables contain essential vitamins, minerals, complex carbohydrates and dietary fiber, many children in the United States are not fulfilling their daily requirements. 2, 3 Krebs-Smith et al.
reported that less than 20% of children are consuming five servings of fruit, and vegetables on a daily basis. 3 Health behavior learned in childhood has been associated with fruit and vegetable consumption (FVC) in adulthood. [3] [4] [5] Interventions to increase FVC consumption during childhood may have a lifelong impact on their quality of life. Currently, nutrition interventions have only been reasonably successful in promoting the sustained intake of adequate amounts of FVC. 6 Instruments assessing FVC should include psychosocial and environmental factors contributing to diet. 6 Food frequency questionnaires have been shown to be valid and reliable instrument for collecting self-reported data in children as young as eight years old. [7] [8] [9] [10] Given this rationale, the Pro Children Project designed a specific food frequency instrument to measure FVC intakes in children throughout Europe, without the assistance of administrators or parents.
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To examine psychosocial and environmental determinants of FVC consumption patterns among children, the Pro Children Project applied the Social Cognitive theory (SCT). 12 The developers of the project applied SCT, which proposes that determinants of health-related behavior can be influenced by the cultural, physical, and social environment, to FVC in children. 6 Few investigations regarding determinants of FVC have been conducted among children. [12] [13] [14] The Pro Children The designated teachers distributed consent forms to all third-and fifth-grade students. On the first day of the study, the purpose of the study was explained to the students. After all questions were answered satisfactorily, students of consenting parents/guardians were asked to sign the assent form. The researcher provided instructions on the correct way to complete the questionnaire and answered any questions. Questionnaires were collected and scanned for obvious errors such as a complete page of missing entries. Due to the constraints of the public school environment the researcher was not allowed to insist on completion of missing responses. One week later, the identical instrument was administered to the fifth-grade participants, thereby assessing the test-retest reliability of the instrument. As an incentive, each participant received a package containing a MyPyramid magnet, a Color Way Produce wheel and a pencil.
INSTRUMENT: PRO CHILDREN QUESTIONNAIRE
The Pro Children Project developed a cross-sectional questionnaire that not only assessed FVC intake, but also evaluated the determinants associated with these consumption patterns in children. 6 Sections of the Pro Children Questionnaire included: (1) demographics of the students, (2) usual intake of FVC, and (3) environmental determinants affecting FVC consumption patterns.
Haraldsdottir et al. 11 determined that the questionnaire was a valid and reliable instrument to determine FVC intake in European children. De Bourdeaudhuij et al. 12 concluded that the questionnaire was a valid and reliable tool for evaluating personal, social, environmental and cultural factors that influence FVC consumption in European children. 13 The Pro
Children Questionnaire was developed as the first phase of the Pro Children Project which aimed to promote fruit and vegetable intake in European school children. A detailed discussion of the development of this questionnaire is discussed elsewhere. 13 Briefly, elements from the AttitudesSocial Influence-Self-efficacy (ASE), and the Ecological models were used, as the theoretical framework, to develop categories of influence based on a literature search. The specific determinants were chosen based on outcomes from qualitative studies (interviews and focus groups comprised of school aged children) and other self-administered food questionnaires administered in classrooms.
Determinants of FVC were measured as personal, social and environmental scales using constructs based on those used by De Bourdeauhuij et al. 13 , and Kristjansdottir et al. 15 and modified based on Kendall's tau b correlations of this study. Separate scales were used for fruit and vegetables for validation in the European populations and for this study. The choice for separate scales was in agreement with several other studies and was due to the factor analysis and distinctions in fruit and vegetable related behaviors. [16] [17] [18] The collinearity of two self-efficacy measured necessitated the removal of one. We retained "If I decide to eat vegetables every day, I can do it" and removed "It is difficult for me to eat vegetables everyday" since the former was specifically personal and the latter could have been due to environmental factors. Eight logical factors, designated at F for fruit and V for vegetables, were identified analogous for fruits (F1-4) and vegetables (V1-4). Positive attitudes, liking and selfefficacy (F1, V1) and barriers F2, V2) were measured for personal determinants. Perceived active encouragement from family, family rules, and peer and parental modeling were social determinants (F3, V3). Accessibility and availability were factors for the physical environment (F4, V4). Knowledge of the recommendations FVC (separate questions for fruit and vegetable intake) was considered a separate category.
DATA ANALYSIS
Analyses were performed using all data without replacement of missing values. The factors were combined into scales and the internal consistency between each factor was measured by Cronbach's alpha coefficient. Multiple regression assumptions regarding normality, linearity and homoscedasticity were acceptable. Test-retest reliability of the multi-dimensional scales was assessed by repeated measure multivariate analysis of variance as opposed to multiple univariate tests (e.g., Bland/Alterman) of agreement. Fruit and vegetables consumed per day were totaled separately and together. Mean fruit and vegetable intake per day was compared by gender and grade using the Student t-test. The General Linear Model was used to assess discriminative validity. Demographics were not found to be associated with FVC. Separate regression analyses were conducted for fruit and vegetables to test an ordered set of a priori predictions to explain the variance of FVC based on the factors.
Step one included demographics and knowledge, step two personal, step three, social, step 4, encouragement, and step 5, physical environment (availability and accessibility). The dependent variable for fruit consumption was 'how often do you eat fresh fruit'. Vegetable intake combined three questions asking 'how often do you eat salad, other raw vegetables and cooked vegetables'. Knowledge was considered a separate construct and possible confounder when assessing personal, social and environmental determinants. The main effects of race, gender and grade were not associated with knowledge of FVC recommendations. Three-way interactions show differences; however, the number in each category was insufficient (< 30 and < 10 for African-Americans) to determine differences. Analyses were conducted using Statistical Package for Social Science (SPSS) version 18. A p-value of < .05 was considered significant.
RESULTS

GENERAL CHARACTERISTICS
One hundred and thirty third-and fifth-grade students participated in the study. Demographic characteristics (Table  1) showed that there were no statistically significance in the proportions of those within each gender and each ethnicity grouping between 3 rd and 5 th graders. The ethnic group categories were collapse to three groups, based on the estimated marginal means (African American, Hispanic and White non-Hispanic). 
INTERNAL CONSISTENCY OF ITEMS WITHIN EACH FACTOR
TEST-RETEST RELIABILITY
No differences were found between the test and the retest for the individual questions, factors, and the total means of fruits and vegetables with the exception of the question for mean perceived vegetable intake. The mean vegetable intake was lower at the retest (t = 2.29, p = .023).
DISCRIMINATIVE VALIDITY
Discriminative validity was tested via the general linear model, multivariate analysis of variance, to ascertain whether the instrument could demonstrate statistical significance differences between grade (third and fifth graders), and gender. The size of the effect was measured by the partial eta square and presented in Table 3 for each fixed effect. The discriminatory validity indicated the Pro Children Questionnaire can show differences across grade and gender levels for barriers of fruit (F2) and vegetables (V2), but not for other factors. Grade together with gender explained barriers to eating fruit and vegetables (F2).
The means for FVC per day are presented by gender and grade in Table 4 . Fifth-graders compared to 3 rd graders and girls compared to boys reported a higher total fruit and vegetable consumption. 
DISCUSSION
In the present study, the validity and reliability of the Pro Children food frequency questionnaire for measuring determinants of fruit, and vegetable consumption were investigated among third and fifth graders in BLIND FOR REVIEW. The study revealed that the Pro Children Questionnaire is a reliable instrument over a period of time and has moderate to good internal consistency for the scales, with the exception of one factor on the availability of fruit which was fair (Crombach's alpha = .672 Since demographic differences were found by discriminatory analysis, analyses were adjusted for grade, gender and race.
Psychosocial factors, such as food preference, knowledge, attitudes, and self-efficacy have been associated with FVC. 6 We found positive attitudes towards fruit and vegetables to be associated with consumption in accordance with several studies. 12, 14, 21 However, barriers and FVC were not associated in our study. Barriers (dislikes) were negatively associated with vegetable intake for (N = 3534) randomly sampled Spanish children aged 2-24 years from the enKid study. 22 Several studies suggest that taste preference explains a relatively low percent variance (<15%) of the determinants contributing to FVC consumption 12, 14, 21 , suggesting other factors are involved. Knowledge was found to mediate FVC for a school-based nutrition intervention in 4 th grade children from Alabama (N = 1584), accounting for approximately 10% of the intervention effect. 23 Another personal factor that has been positively associated with FVC in children is self-efficacy. 21, 24, 25 In these analyses, selfefficacy was incorporated with 'attitudes and likes' and was associated with FVC until 'encouragement, role model and parental rules' was added.
Preferences may be confounded not only with knowledge but with social and environmental determinants such as encouragement and access in determining FVC. Eating is, in part, a social activity and eating behavior is influence by the child's perceived parental and peer role modeling, parenting styles and encouragement 11, [26] [27] [28] [29] and availability. 30 Physical environmental factors include the availability and accessibility of FVC in both the home and at school. For this study, proxy self-efficacy was a part of the 'availability' scale. The 'availability' and 'attitudes and likes' scales were associated with fruit intake and together with the other scales and demographics explained 18.6% of the variance of fruit intake. Our results for fruit concur with several studies reporting the availability and accessibility of FVC were significantly associated with determining FVC intake in children. 14, 26, 27, 31 Availability and accessibility accounted for more than 10% of the variability in FVC consumption. 14 Bere and Klepp 24 found that changes in accessibility at home and school from baseline to follow-up explained part of the variance of dietary intake. Parents primarily control FVC availability in the home, which in turn affects the development of children's food preference. 27 In addition to parental influence, the availability and accessibility of FVC as well as food opportunities in schools determine a child's FVC consumption. [32] [33] [34] Children receiving no intervention with high baseline accessibility, changes in fruit and vegetable preferences were associated with larger changes in intake than their counterparts with low baseline accessibility. 36 Accessibility could mediate the relationship of preferences and FVC. Another possible mediator between preferences and intake is parenting consumption (modeling). In a Belgian study of preschool children from 46 schools (N = 755), parental modeling (FVC) negated the association of parenting style (positive interactions, laxness and overactivity).
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LIMITATIONS
Convenience samples, and not representative samples, were used. All data were self reported and thereby subject to possible comprehension, memory and recording bias. The questionnaires were completed in classroom settings and the students may have been distracted by their peers. There were missing values for each determinant and this may introduce non-response bias. For the hierarchical regressions, two-and three-way interactions could not be tested due to insufficient power to determine a difference (less than 30 participants per category).The selected elementary school offered nutrition education to all of its students. Students from Time 1 to Time 2 were not paired for comparisons; however, reliability was established by the mean responses. This study did not adjust for socioeconomic factors. Children in singleparent households were less likely to consume FVC as compared to children in two-parent households (53% vs. 61%). 32 Educational level and employment status were also identified as determinants of FVC consumption.
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CONCLUSION
Despite the fact that incorporating FVC in one's daily diet is pivotal in current and future health of children, FVC intakes are low. 2, 3 As the Pro Children Questionnaire may be a reliable and valid tool for assessing fruit and vegetable consumption of children in the United States in a multiethnic, elementary school population, future studies are warranted to confirm our results. Future research is required to validate this questionnaire for other US populations and to determine differences by grade, ethnicity and other sociodemographic factors. Future studies investigating the influences of personal, social and environmental factors on a child's intake of FVC are necessary for tailoring interventions to meet diverse needs. Control and Prevention revealed that even schools that sold healthy (high nutrition density, low sugar, low fat) foods and beverages also sold high fat, sodium and sugar foods and beverages. 37 New or amended policies that incorporate strategies to increase FVC and eliminate the opportunities for unhealthy food choices are needed to counteract the obesity epidemic.
IMPLICATIONS FOR SCHOOL HEALTH
